Improvement of endothelial function by systemic transfusion of vascular progenitor cells.
Endothelial dysfunction is characterized by abnormalities in vasoreactivity and is a marker of the extent of atherosclerosis. Cellular repair by circulating progenitor cells of ongoing vascular injury may be essential for vascular integrity and function and may limit abnormalities in vasoreactivity. Apolipoprotein E-deficient (apoE-/-) mice were splenectomized and treated with high-cholesterol diet for 5 weeks, resulting in marked impairment of endothelium-dependent vasodilation of aortic segments as compared with wild-type mice. Intravenous transfusion of 2x10(7) spleen-derived mononuclear cells (MNCs) isolated from wild-type mice on 3 consecutive days restored endothelium-dependent vasodilation in the apoE-/- mice, as measured 7, 14, and 45 days after transfusion. Histological analyses of aortic tissue identified fluorescent-labeled, exogenously applied progenitor cells that expressed the endothelial cell marker CD31 in the endothelial cell layer of atherosclerotic lesions. Progenitor cell treatment led to increased vascular nitric oxide synthase activity. Transfusion of either in vitro-differentiated Dil-Ac-LDL/lectin-positive endothelial progenitor cells, CD11b-positive (monocyte marker), CD45R-positive (B-cell marker), or Sca-1-positive (stem cell marker) MNC subpopulations significantly improved endothelium-dependent vasodilation, although these treatments were not as effective as transfusion of total MNCs. Depletion of MNCs of either CD11b-positive, CD45R-positive, or Sca-1-positive cells resulted in significant attenuation of endothelium-dependent vasodilation as compared with nondepleted MNCs; however, vasoreactivity was still significantly improved as compared with saline-treated apoE-/- mice. Intravenous transfusion of spleen-derived MNCs improves endothelium-dependent vasodilation in atherosclerotic apoE-/- mice, indicating an important role of circulating progenitor cells for the repair of ongoing vascular injury. More than 1 subpopulation of the MNC fraction seems to be involved in this effect.